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» U *fll Efl^aflol^sf, ^1 efl^aflol^ ^ofl 

^l efl^alM^ ^W^Ei ol^sqjL ^71^ ^-og aj-^iq. oj-^ 
«o v ^s ^7^1 3.s.^ asi Efl^^ ^-7} 2] ^ 

4 all 2 «o v ^S ^711 ^^-^ ^ *> 6 lS. i^-*>^ ^1 ojroj. tg^ 3] 

*fll iill^tiflol^ ojsfl *V^S]^ ^«-«i). f -g.*flcq ^cj-y-ofl oj^^c^ r] 

ul A>o]^ e^o] 0 >^o.S. ^ ^tij^cf. 4V 7 i «.oj- ^ ^ 

£ 7b 
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^-71 ^^.ojc^Air bearing slider for disc drive} 

SL 2^r ^HflS] TF^ ^7l «1H ^ ^^1^^ 7l£- ^2:1- Ji<^fe a>a] £o] cf. 
£ 3^ ^Hfl^ NP^ ^7] allots ^Efolt:^ 7l£- UL<^^ Aj-Al^oluf. 

51 6a ^ 51 6b^ ^Efls] ^71 Bflo^ ^o]v^S\ ^-^1^-8- ^^*>7l ^tr 
3.*! , £ 6air *fl^ v Jl£7> Om^l ^H<>) ^ol^o} Jf^-jM- iLo^^ S^ojji, £ 
6b^r ^ JL5L7} cfl^= 3,000m°l +^o)£]°) ^JI* iL^^r S.^)^. 

5. 7as+ £ 7b^ zJ-Zf ^- ^"^^ w>#^l^r ^1 -^HH 4€- ^7] nfl^ 
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5- lOa^r ^o)x^9\. ^sfl 7)^2) ^o}tfd\) oio|^ , ^t^j icj-s. cgoj. 

51 lOb^r £ ^o}^9\. ^e|] 7l#s] Refold ofl 5£oH, uLSEofl n}€- 

£ lla^r #e^o]t:-1^. ^efl y\^9] ^o]^ oio^ t of^ <#<y. 

£ llbTr ^ ^3 ^e^-oid^ ^sfl 7 )#21 ^eWcH olo^ , jrtofl 4= w.<y- 

-Jf^ji t^s}-!- a] ziefl^oicf. 
51 13a ^ 51 13b^r ^ JL5L7\ Om^l -S- g-Tgofl tcf^- ^- 7 1 m|<H*8 ^e}- 

£ 14a ^ £ 14b^r *m JL^7} cfl^ 3,000m^l £| 4€- ^7l yfl 

100,200,300. . .^-71 a11<H^ 

110... ^BH^l -g-Sfl 112... t^a. tfl^ 

120... ^ll efl^aflol^ 130... ^12 eH^H^ 

140 ... ^-«& 150 ... ^ 1 ^ ^ efl <il Jf 

151... 3£± efl<^ 152...a>o]= ^ 
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160... ^2 



170 



180,280...-^ S.^ 



182,282. . .7fl^f 



284. . 



390... all 3 ^ 



-IlSCaltitudeH ^tfaKf lying height)^ a^Sj-t!;- ^ £Itt 7> 

<27> c^a. =5^-ol tL, ofl^rfl t^a. tL(HDD; Hard Disk Drive)^ ^^e^ 

iLS7l^^-^l# ^s] ^q-S-Ai, ^7]/^7l sflJEl (read/write head HI 3*fl ^ 
^ 3Me1» ^^^i4, ^^^1 t-lHEl* 7l^>^- #*Mt|.. 
<28> £ l£- ^al^ol sJ-JE. C^H. ^5|o] tLo) <a]J=L.§. SA]^ A>Al£ol4. 

<29> S. 1^. ^-S^, C]^3 ^ej-ojti.^ £\)o]B\o) 7)^^r ^ 7] -If- nfl Sfl O] 7>7l 

q^3.(§>= tq^a.)(io)sf, ci^s(io)« sj^l 7i^r i^-i- s.EK20)sf, t^adoHl 

71^1-TlM- t^£L(10Hl 71^-^ 3He1» 7fl^^>7l £M/^7l 31^(31) 

^"71 ^1^.(31)1- q^(10) $1*1 ol^Al^l^ °-«fHHEi(30)-I- ^1*} 

-31 5aq. 

<30> ^V 7 ) O _fl^cHlolE-1(30)^ ^ aEKnllEADofl j^*}^ ofl^oflolEi o><y. (36) 

4, A o v 7l *11 = (31)7} ^fl^l ^7j nflo^^ ^el-olc-Kair bearing slider, 32)^, °J}fMl 
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°14 4^(36)4 ^^ls]^ ^£}o]ci(32)l- 4^3.(10)4 ^4°1 

4^4711 44 *>fe 4^^(34)-§- ^til^t}. #7l €fl = (31)7> ^4 0 14(32)*r 
sl^Rr 4^3(10) #41 i^j ^o]S. -^#^1-4 #4 *ll=-(31)4 4^3(10) 4°H ^ 

^ #34 ^4^5^- 71^ 

4^3(10)4 334 -#4414, 4>7l ^444(32)^ 4^^(34)4 4:^ 

§H1 4*11 tl^£i(io)4 ^#41 4^4 ^fl^^( landing zone, 11)4 S^4l ^444 

&4. 344, c]^(io)7> 5i^i*>7i ai<ws, ^44 *-§-4i 4*11 ih?€ 

^444(32)4 4^, ^ ^7] afl4% ^(air bearing surface)^ 4-§-44 44 ^44 
4(32)^ ^#44 £4. ol nfl ; ^-71 ^444(32)^r 4^3(10)4 4441 4^. J=L<£3 
4 4 ^ £ (34)<H| 4^ ^^o] o. ol s- ^444 «-^^V7fl 44. 44 £4 J=L 

#4 #44 ^444(32)^r on^4144 44"(36)4 444 45} 4^3(10)4 
3M4€Kl2)iL5. 4-^44 44, #444 (32)41 3|S.(31)fe 44*Rr 4^3. 

(10)4 44* -R-444 ^3.(10)41 444-& 71^- ^ 44. 

#4tb 44 ^"71 414^ #444tt 44*> ^2:* £U>-4, ZL ^Bfl 

^4 ^SJ)4 TF^ ^71 414^ #4444 4£- ^27} £ 241 ^444 &4. 

£ 21- ^S*}^, TF(Taper Flat)*§ *7l 44^ #444(40)^ ^ ^44 
*«(42)* 7>44. #71 -§-31(42)4 S^, ^ 4^3 cfl*^4l^ 31(42)4 ^o] 

4^°-^ ¥ 7114 4^(44)4 ^ feois. «|#44 &4. zisl^-, ¥ 7fl4 4^ 

(44) 444 ^4:^4 ^ W3(46)4 ^44 &4. 44^ ^41 &44, 4^3.4 

444 4*11 ^714 Jl-§-4 AU-^^-S ^#4^, #71 ^4^(46)414 *7l7> 4 

^44 ¥ 7114 4^(44) ^44 ^(positive pressure)^ 4-§-44 €4. 4 
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^ ^H}olc-1(40)l- t^ELS] Xig 0.3.^3 ^^-irel^ lifting force) 

<34> ZL^cfl, A o V7ltV TF^ ^71 aflo]ig ^o] c) (40)ofl 5^^, ^3.5] r pm°l 

^7}*>711 °H 4^ -^-^U flying height)7]- Tfl^SlH ^ 

<35> tq-^, sle^m °J=^4 W ^eM^l* t]iH£] 5.^0.3. #^^-71^ ^ 

(negative pressure)^ ^^Hl Jf-#JI7l- <H^}7]1 -H-^5]£^- t>}^ NP^ ^7l 

«1H^ *fl-§-°l ^^M-Jl 5a^, £ 3°llxr #Hfl^ NP^ *7l wflo]^ ^e}oi 

33 71^ ^£7} 51*1 3 <H olcf. 

< 36 > £ 3-i- ^-S^, NPCNegative pressure, *7] afl<H*8 3 (50)3 -g- 

31(52)3 ^ v]+el tfl^^fe -=-^1(52)^ ^o] w 0 >^o.S 0=1^ = 7 fl3 

$l<& (54)<>1 *8^3<H £U, ¥ 7fls1 3111(54) AH o]] i=. ^ (52)51 # «o v ^S 
3£i 31<H(58H $13. ^eU, ¥ 7fl£] sfl^(54) Zf3"3 ^Jfc^ ^a}^ 

(56) o] *g^3°l fl^, HSi efl^ (58)£ ^ 7l]3 31 <a (54)3 ^ ^o] S ^€3. 
ol&|tr ^S^l $a<H3, 3^3.3 2)^^ sjafl ^713 Jl#o] si-^-JE A^^-S. 
^3^, ¥ 71] 5] efl<a(44)^r -g-*fl(52)3 <£^ofl «£<y.,g. ^aI^, el^L^ efl^(58) 
-g-*fl(52)3 ^Jfofl ^ (negative pressure cavity, 59)1- ^a1*[13. 3 

^3.2] S7lofl^ o^og-o] tLoj-^ a] Sfl ^Tfl ^3<>1 ^5H3(50)fe -^*}7]1 

34-8 



1020030007755 2003/2/21 
4tSL7\ ^ r pm°fl o)^] sjig, <#<#^ *<#o] 5 tg^ o]^o] ^^-o] c-j (50)^ CJ o]# 

<3?> ^-71*1 np^ ^71 yflcH^ ^eHc-Hl 3"g-*Kr £ 4« ^s*}^ 

<38> £ 46\] ^X\Q wy^ £o] f t^H(10)7l- 5HJ-2. D s]^^>^ ^^3.(10)24- 

°1 ^€4. °l*r ^ ^7l *#ofl <^fl ^olrH (60)^1 x-^ofl 31<H(64) 
^ ^ ^71 ufl<H^ ^ofl^ o^oj-ol ^^sjji, o]^. oi^fl ^eM 3(60)1- *3 

^ -¥- 0 <J^(Fi, F 2 )<>1 ^3*>7fl €4. aJr^l, ^eWcK60)s1 Jf<£ ^§^f(69Hl^r 
-r-'y-C negative pressure SE.^ sub-ambient pressure) 0 ] ^§^£]<H ^^-°]^\ (60)* 3^3. 
(10)^S. ^7}±r ^(F 3 )°l ^«V7H ^rf. ^eH3(60Hl^ A-^^ofl 

<3}tr ^ *}#(gram load, F 4 )°l *r-g-*r:n. , ^sf°l^(60)^ #7ltt 

* «-<a-ofl ^S)^ ^(Fi, F 2> F 3 )l:4 ^ *r#(F 4 H °l^r fe°HH 

-¥- < a-°l Tl^Tfl S]^ ^-71 o] s 7] otoj-c ^^ 0 > # 

^(air bearing stiffness)°l ^^7fl SH ^3 (dynamic stability)^ ^>^l>fl 

<39> £ 5 ol}^ ^Sfl^ NP^ ^7l tifl^^ <&&t°]T2\4] ^M9l <£$]7\ £Al£)o^ 

°1 aflol^ ^aH^fe n]^*) US 5,309,303^^1 ^o]cf. 

<40> £ 51- tis}^ , *2Wc1 (70)3 -id^^Tr ^^1^(71)31- 3Si 3]°i(72) 0 l ^ 

x ^5)o1 ^^oicl(70)2l °<HHlTr zj-zf A r°l = 5ll°J(73)ol 5Jcf. ^ej-o] 
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3(70)3 ^EHMl^ *H = (78)« *l*lSKr ^(island, 77) o] *g^3<H 
013(70)3 f^-^m 3.3,^ 2fl°J(72)3- A>ol^ efl<a(73)ofl 3*fl tt^3*r Jf<# ^ 
-¥-(76)7} ^3<X $14. ^^L, «fl 13(73)3 ^W^tt a}o1j= ^1^(73)* 7} 

3.^3 -ftf ^^(76)3 ^3-°13(70)3 ti}^ <a^*m XI 1 Z^f-«.(74)7} ^3<X. 
^3". ^"71 X| 1 ZL^J±(74)^r tt°W(70)Si\ ^°\) cflisfl JfoJ- 

^^(76)3 flt]-. #7} XI 1 ZL^-W (74)^ ^ 7fl3 Afo^ efl Oj 

(73) aVo]^ ^-aj^£^- ^1^71^- 71^-gr *>7fl £3-. 3E$, Al- 

ois. 3113(73)3 ^^ofl^ XI 2 ZL-^tL(75)7} ^#3<H &3-. #71 XI 2 :^f-J±(75)*r 
^3-°13( 70)21 ^ 3!*H>H 5ao.i4 ^--a- ^-¥-(76)3-tt o^sM fltj.. ^-71 

XI 2 :n^M.(75)fe Jf<£ ^^(76)3 ^ SH* 7^1 ^-iBl7l(debris)7> 
"I^Rr ^ ^l*>7l 3*fl ^3°13 (70)3 ^ol«j-*j: ^cfl cflsfl ^a>^ o.^ a o v 71 a]2 
H-^tL(75)^r A}o]E. eflOj( 73 )o| jpcj-w.^ Jf<£^ ^e}°13(70)3 ^#JI7} 

#JL» ^ ^Xl 3<X 3l = (78)3 ^o] *j=#^ ^ ^3. 

^fic-fl, #71*1 w}3 ^cgig. aflol^ ^BH3-&£ ojyl^^s. jt. 

£7f ^o>^ofl tc}e} -^#J17} #o}xl±- ^-^1^^ 7>^lJl &c}. °1*HH^, °1 ^Xl^* 
£ 6a3 £ 6b« %2:*>^ #X1*}X1 ^t}3. 

£ 6a* ^S*}^, *m -H517} 0m°J ^3°1 3 (80)^ ^3 rpm^S. 5]*1<5} 

3^3(10) #<HH ^3 ^-#^(Hi), efl^tfl I0nm3 -^-#Jl# ^$4, o] 1, t 
3<X3(80)^ 31 = (81)7} 3*ltb ^^a.cf ^-7)7} 4}°J3tt 4i#^-7} iLt} ^ol 
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«H #31*1 o_S ^ ^ A V^1 «-^-zl(Hi)^ 31^(81) 

7} ^^lci(80)^ xi|ia.(10) A>o]^ ^.g. ^^-cf. 

6b°ll JE^1€ ^o] t ji£ 7 > cfl^ s.ooOm'?] w^ o l^(80)^ -*f#JL 

(H 2 )^ 7nm «fl^ ZL£7> 0m<?l *<>1H^ Jf ^(HiH tij^fl ^ 30% ^ 

7> ^o>*l7fl 5]^, «1j513 ^ t^^m ^^3(10)^1 *H^(81)7> ^ 

71 ^31, °H1 ^ 31^(81)7}- ^S\o] =L v)+EL EL^o)j±2] X\ 

3)s§o) tdol^ &*ft%o] *HJS>7fl S.§1, J^l^r #^*t ^ £o] *flc<q ^ 

^ 3*fl -SL^ ^ ^-^a!7> Jl^SU Jl^ofl 4s. ^51-olDl o| 
7i§>^ e -g-^ilS. cfl-^-SlJl olcf. 
[^ol ol^j77> ^ 71^*1 4*11 1 

<44> ^71^ f^Efl 7l^ ^l^ n^}7) ^JjljiL, ^ 

<45> Aj- 7 1^ 3^5. ^^71 ^. *Vt$ 

<46> nl^a.^! S^JlS-^Ei JjL#SH ^7l/^i7l «j):«=* t^fl ^}*Kr ^1^1^ ol 

^Al7l^ V]+EL S.Hl-olti.51 ^-71 «1H^ ^B+olDl^l , 
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<48> ^7} -g-*fl<^ c^a. cfl^ofl -g-aflsj -f *8=*fl U 

^7l^ -fi-<g o]s- ^ u ^o. s ^Tfl <£*<Ha asi 31^4 # 

<so> ^7} efl^Hflo}^ ojgfl ^js)fe Jftf ^g-f-Jf ; 

<52> Aj. 7l ^2 efl^aflo]^ ^Hl ^£ *fl2 efl^Jf ; ^ 

<53> ^7} A>o)j= efl^ Z]-ZH1 ^71 ^-^ ^^SHr o] 7* ^ j7 

<55> Hl-^alsMUr, -8-7} Jf-tf iP<3 3L^!4 #7l *fll 31<^H^ ^ 

<56> =LB\3L, ^7) *f<& ^ A><>1.E. gjj o) zj o] zJ Tfl ^ ^ =) 
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<57> 2^, #7} 7fl **fl #7l A>ol= j^o} uj-^-^O.^. 

^ XI #71 7fl^Sl ^O]^ ^7} tLoj- ^ 7jol^.cf g-o. ^ 

<58> ^-^H] S1*>^, #71 ^ ^314 #71 ^-^Y AVo^ 

#71 Afol^ efl^ofl^ #71 ^314 #71 -f-^ ^lrr ^# 

<59> ZL^JI, A o > 7 ] ^c^ ^lol^ ^y) «-OV ^ ^lol^ ^Jol B>^^ ; 

#71 ^ ^ol^ ^-71 ^ JL5!S1 ^ol^cf ^ al-^^}cf. 

<60> tQ-x$°) £ c}^. s.^Ml SpS, #71 ^ 3]°^ Zl-^ ^fMlfe # 

7l *fll ell^ Bfl ol^ ^Hl *g#Jg *113 ^# efl < a-¥-7> n^sq^l, #7l ^13 

sll^^f^ #7l A>ol^. ell<a4b ol^^cf. 
<61> ZL51J1, #71 *113 ^# eflU^Rr #71 ^11 efl^alloi^o) ^O.^^ #71 

^ 31^-^ ^-olal- ^.o^ ^ols ^^s]^ £0} aV^^^cf. 

<62> ol^ ^ a. ^ofl cq^, Jl£7> ^^old^ ^^7> « 0 M 

5Ett 3li5|-5l^ *1]J=5} ^^ol <g#S)jl t^iH ce}-o]jioj Al^l^ol ^#^Cf. 
<63> o)t}, £^-§r M. Uj-^ofl tq-^ Cl>i£i ^el-ojjio] ^l 7 ] tf\o]^ 

^o]v\S] wV^*> -SH^-M: #^1*1 ^*Vcf. ol^V^l H^S.^^ t^Jfi 

^ ^#-S.^» 71- El ClCf. 

<64> £ 7a <4 £ 7b^r zj-z}- ti}^*}^ ^aHHI Ufa tf)] 

3* Ji^xr ^^£4- A>Al£ol^. 
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<65> ^ 7a sq. s. 7b* INI -g- ^ofl of-E alH^ ^ej-oicldoo)^, g}= 
3*^*fl £eWcl ^-^1(110)« ^-71 ^^-ojci ^.^(110)0^ rq^3. 

rfl^(112H^r ^1 ^ ^12 efl^ afl ol^(i20, 130)^ ^-^(negat ive pressure 
cavity, 140)7} tiH^cf. 

<66> -a o v 7 ] efl^Hfl 01^(120)^ #7l -g-*fl(110)£] ^^(112)0.^.^1 ^ 

fe°l, ^l^tfl 1 ~ 1.5/zm ^5L3) %z°}£. ##£lH , #7l -g-*ll (110)21 #*fl 
^1 U ^#o_ s ^sjt}. 

<67> ^11 efl <a ail ^1^(120)^ *fll efl o ^^-(150)7l- ^>^^^. # 

71 *Hl 5fl^^(150)^, ^"7l7> -B-^Sl^ afll ^l^tiflol^(120)^l ^^S^l 

^ #3 iM^l ^"HflS. #7] ^ ^ZKg- ol=^ W 0 V^ ; ^ ^1 efl^Hflol 

^(120)^1 ^^0.5. ^711 £13.^ efl*J(151)2h #7l £L3.>i efl^(151)Sl 

0-3L-*fEi ^71 -B-^ 3§^*> *j| 2 ^ efl<^ tifl ol^(i20)^l ^oi^v^s. 

^711 <3#^1 i£ ^-oi A i.oic eiloj( 15 2)5. ^^4. nl-iiH , ^-71 afli <S<y- ^ 
(150)5L *11l «11 ol^(i20) si- ^ol 7 fl^^ U 7>^7ll €^r. #7l *fll 

^ efl°J^-(150)^ *fll ell oj all ol^(i20)^ #^J1S^-E-1 ^ ^ol , dfl^rfl o.l - 0.2 
im ±to}5. °H ^ <$°£ fg^ 511^^(150)^ 

ell till ol^(i20) Si ^>oHl^ ^} 7 \ ^^^cf. 

<68> -^ 7 ] ^112 eflsj all 01^(130)^ #7l -g.^1 (no) £l ^-^l o]^tr ^H*H1 

#71 *ll (110)21 c^jEl ^^(112)0.51^ ^ ^ol ( cH^cfl 1 - 1.5/an ^J£S1 ^ 
##^14. ^1 , #71 ^2 ell ?J mi 01^(130)0] ^ol^ ^-71 ^1^^101^(120)21 
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<69> #71 *H2 efl^«flol^( 130)2} #^«>flfe- aj|2 efl^^-(160)7V n>^sjcf. # 

71 *fl2 efl^Jf(i60)^ *}2 efl ^^01^(130)^1 #^0.5.^ Bl db^ , ofl^ 

tfl 0.1 ~ 0.2^ ^S.^1 ^<>13. ^#£M, °H1 *r&r *fl2 ^# sfl<a^-(160)^l 

#^4 *fl2 efl^ ail ol^(i30)2l #^ a^HS. ^> 7 > ^#^4. #71 ^>^1 ^oi^ ^i 

^1^^01^(120)21- <y=<y- ^1^(150) ^.^o) ^oi^i- ^joi w].^- 

^^cf. zl^ZL, #71 aj|2 ^# 312J^(160H1 SW/^l «ll^.(170)7> t^t}. 

<70> #7l X|i ^ ^12 31^(150, 160)^1 #^^ zfz}- ^71 ^(ABS; 

air bearing surf ace) 7]^}!*), <£<y-(posit ive pressure)^- ^^l^l 
(100)1- ^-#^171^ Jf-<#3* IHMW. s-15-1, #71 ^-71 wlH^ ^ ^« 6 H)h z}-z} 
afll ^ *)]2 ell ^^01^(120, 130)21 #igol ^11*H A}o ]d]) ^>s- Xl^-*Vnl-. ol 

2r c^j-ofl ^^olDl (100)21 ^71 «1H^ ^0.3. -B-^Sl^ ^7H1^ ^71^4 

(wedge effect)7> 3l-g-^>7ll s\JL, o]6\] ^ #£-tr *r SIX] £4. 

<71> # 7 ] ^Jf(140)^ #71 *fll ^1^^01^(120)011 21^1 ^^M, 

(100)1- ^1^21 S^ilS i?o|^ 7 l^ -5} «oj-o. ^^Al 71^ 7l^g- ^>7ll ^cf. 

<72> ZL^Jl, #71 *V ^21 A>ol= eflOj(152) Zl-^m iLS^ -*f°*M: ^^^17171 ^ 

tr 5E3Kl80)°l ^^^cf. #7l *f-<$ ^?ji( 18 o)o. w. <y. ^JjL(i40)2] 

^oHl til^fl nfl-o <£0- ^ ol5L ^^^cf. W>^-2l5->7ll^, ^# S3!(180)2l ti}^ 

-8r XU efl2jHfl 01^(120) 21 #Tg2]- ^ o1s ^^^cf. a o v 7 ] ^ ^^Idgo)^. 

-*f°J- ^^-(140)21-^ o)^z\o] oloc], #71 A>ol= efl0j(i52)2) v}Q^SLsL 7fl^ 
(182)1 #§11 13*1 °Xr±. zl^jl, #7l -^<£ ^ i^Kiso)^ # 7 1 Aiol^ ell9J( 15 2) 
21 ^#ofl trfsq- a>o]c e floj (152) ^ 7^01^0.5. z^i ^a^b)^ ^jol wl-^-zi^, #71 
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7fl^(182)^ zjoli- Jf<# ^ i?3l(180)^ ^olticf %o] w^^cf. ol^ 

£ ^ ^ i^(180)^r ^ ^^-(140H ^*fl ^€ ^W^r 

^-7l*v ^-o] a. ^ofl 4^ ^.71 mH*g ^eM^aoo)^ -g-3l(110)^ ^ 
3. cfl^(H2)S] f-gjf$H ^5} ^-g- ^^A]7l^ Jf<£ ^^-(140)^-, Jf<& 
^^-(140)^ .^^1 SLS3°J Jf<y-§- ^^7l^r ^ ^ i^(180)-i: 
^ofl 4^ ^el-oi^doo)^ #7l ^ ^^f(140)^r ^2JM Hl^fl 

7>^lcf. ol<2]- Jf<y- ^^-(140)^ ^3 ^ *?-<&2] x\-5\±t 

^ X3K180H] ^*fl i2^°J ^SH 3*fl J£#^ ^ ^ ; ^ 

°fl ^*>^, ^^-(140)^ #*\°] #^S)o]5L aflo^ ^oflA^ <£°H| 

5*8* oji- - o}^ ^« *V -?-<a-ol jjLoj- ^«-(i40)^ ^-<£ ^ igKl80)4H 
€ ^ 4^1, SJ^^^I ^e^olc-KlOO)^ ^>J17> <^<5>7fl -B- 

^1, t^^l 4€- ^^lc-KlOO)^ ^ -*f<?M: 71^ Jf<£ ^^-(140) 

$H£. i^H^r -ftf ^ ^^1(180)^- ^al*M, o]e^> jl 

^51^ *H^h ZL5L^ ^ofl rcfS. ojog- ^ w_oj- z^cq o] ^--g-^ ^ 

5H1 71^1^^ ^o.^.'-M^€ ^ ^-71^1 S-^ofl cflSJH^r 4M1§>711 
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<76> £ 84 ^ 9lr ^ ^°\] ty^r ^7) afl o] *g ^ej-o]^^ ^ afl3 ^Hll-°1 

-S^l^H 91^. ^"71 *fl2 ^ *fl3 ^Hl!-^ ^1^*V afli O.A]-*}- 7H£ 

< 77 > ^-S^, -g- ^12 ^Al^ofl tr^ ^-71 Hflo^ ^e}<>l (200H1 

^, ^ i3K280)2f *f<& ^-§^(140) ^1-^1^ ^]}<U(152)°\} ^-<# 2. 

^(280)4 ^^-(140)1- 9j^l7l^r #(284)ol ^^i}. #7l #(284)2} 

5L 31(280)21 £o}2\- ^oj^ ^o] w}^^, # 7 J #(284)21 £o]& ^ 
^ i^J (280)^ ^ol^ ^ %o) *}&z\?>}t±. 

<78> #7l *V «}<4 t^^l ^12 ^Aloflofl S}^, #71 #(284H1 2l*fl ^ ^ 

^-(140)^1 ^ 3.3K280HH iLS^Sj ^<£2l 

^Jl H^-o] ol =o]23 ^ olcf. n^u}, #71 #(284)£- ^&*] ^-711 ^^5ls.S., 12 

<79> cl-^-o.S. £ 9* *ll3 ^ ^7l aflol^ ^sfolDl 

(300) *V ^WS. efloj(152) JfifHI *m eflojafl 0^(120) #<^1 

£ ^13 3l<^(390)» ^1^. #71 ^3 efl°J-¥-(390)^ ^7) a> 

oIjel ell9J(152)3f^ ±^ #3 <§]o^ ^#£t}-. ZL21J1, #71 *ll3 ^ efl^Y 
(390)^ afll ell ^ nil 01^(120) 21 #igo.S^-Ei afll «g=<a- ^ 31^(150)2) 

<so> ^ ^v^oi ^3 ^ahhi #71 Refold (300)^1 *#ofl <£<y-^ ^^^71^ 

^13 ^# ^1^^(390)* *>^.<L3.#| , «fl = (l70)7} ^ltb *el- o lcl(300) 
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3 <9=tt°l ^ d V^l7fl =1<H ^£7} ^ ^^.o]ci(300) ^^-^17> ^o>^l 

<82> £ 10a ^ £ lOb^r -g- ^E±o]tf<2\. ^efl 7} ^9] ^el-old ojj ft 0 )*], 3-5L<$ 

WlJIl^H J&^^Mr ZLHflSojcf. 
<83> o^u>^ J15L7> ^c>^^ <£«#3)- w-oj-o] ^Alofl ^^o] 5a tf. 

£r *}51 #±.*}-£& EL A) % ^ -foliar JLS^ <4^r *BW33 

<84> ^Hflo| ^^oldofl flo^fe, ^°« V *^7> ^Tfl 91SLE-S. 5. 10b ^1 £ 

^tfaL ^*>7V £L7]] ^S>7fl ^cf. 
<85> ZLeiM", -M- Mj^ofl rq-^- ^^ol^ofl olo^A^, *J^*V V}9}. £o] ^Efl 7l^ofl Sfl 

t^rl A>o]^ -fr^^r ^71^ <£ol ^E)CH ^ ^"§^1 til^fl nflo- ^ 
^^HH^r 7] 2) &7fl , £ 10b°fl «>5+ Aj-^ 
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el-old s.*fl<sj ^ol^o. S zjTfl A>ol= eflojoi ^«.o]l^ ^ 

51S.S., £ lOa^l W>S>1- ^Ol J7£S1 ^6)1 t^s. o^o} ^ul^-^. ^efl 7l^^ 

£r ^711 ^Mio"}^ ti>^ofl ilTfl ^-41^711 SlJElS, J15L7} ^^^-S. ^o}v\ 

5. Ila4 £ llb^r ^- ^21 ^sl-olcla}- ^Bfl 71^21 ^sl-olc-loll olc^A^ Jl^ofl 
4^- °o= o a-^ ^-o-*Rr ^^1^ ^J^}- -*f ^-^Rr ^Sj-l: til 

^Hflol ^El-oldoU olol^i-, £ llaofl £Al^ ti>fil- Qo] JL£7> ^o>^^ <£oj- 
ol ^-^ol ^-g-^ c^lfe ^51-olc-lol Aj^a.^ ol-^^Tfl 51J1, £ Hbofl £Al^ ti}^ 

7> ^ ^^1^ <&<&2\ ^Bl-oldSl #&*6\] ^-g-5>7ll =1^ ^-<3"Sl ^ 

el-oln-151 ^^ofl 2l-g-^>7ll *flH.7> ^ *1 ^51-olclSl ^JL7\ ^> 

^}^^ 0 o^ 3j-g-*>^ ^51-olc-l 51 ^^S. ol^Tfl si JH, £ Hb 

ofl H>sq- ^-ol «.oj-ol *|-g-*Kr 3*1^ 71^1 ol^^l S.^^. ^olJi 

olcf. olsq- ^ #^ol q-El-u}-^ Ol o.^ ) f5|acf 3 o. 7 ^ «.<y- ^tLofl oi 
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oo> tcf^i, i£7f ^ ^-f<Hl ^tfs] ^n^r ^^-^lt:^ *j-g-*}7)l si Jl 

^-^^r € S\B.3. t JLSL7} o^oj-o] 7^*}?)] S\V^5. ^5} 

olc^ -f c^lo} Jf^-ZL T^Rr ^^5}-! ^ 3X^r. 
<9i> a>-*v ^ if 7M s.^ , ^ ^of| 4^ ^ovofl «l*fl 

Wl-i-ol ^t]) ufEj-U^ 3159] t4e} <#°^ ^-^ol Sj-g-*}^ ^^7> 

olc|^ ^^S. °l-g^Rr sl*fl, £ ^<*)1 ^71 riflo^ ^old ofl 

<92> £ 12^ ^9] ^o)u\2} ^Hfl 7}^ 9] ^SH^Hl go^, J7£ofl oJ-S. ^ 

old^ ^VjL WlJE5>ol JiL^^r ZLEflSolcf. o] ^Hflnofl^. >fl 7}*) , 

5 7ao\) .E^m ^9] afll ^Al^ofl 4= ^el-old, £ 5^1 ^eflsj 

Ol D) ^ £ 5^1 ^ofl^ ^1 Zl^-ti.* ^€ ^51-old 2J-Zj-6fl cfl^V J7. 

£ #«£<*fl ^ EA]S)ol o^cf. ns^JL, ^ 7 >*1 ^el-ojc-1 2_!f- 515 

<93> £ 125] aefl^f ^9] 4l ^HH ^eM^fe 3157} ^o^id 

5l-£ ZL ^JL^ 7-1^7> 7^ ^*>*1 ^ ^ 5^. ^M", £ 5<=Hl 5.*]%. 

^21 7>^1 ^Eflol ^el-old tt 315.7} ^of^ofl rtfel- zz. ^>J17> #zH \£<>1-*M ji 
JE7> tflef 3,000m^l *<Mfe tflsf 50% «-^Vj7 7^>1- iolji oiq-. nelzL, ^ 

^€ ^^lcl£ ^-o>;*Hl 14s} n ^>J17> ^o>^a^ ji^y} cflH^ s.ooOm^ ^ 
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<>\}*)±r tfl^ 30% ^5.2] ^s># £_°)JL <&t\.. o]q). £o) t £ 5 ofl caI^ ^p-s* 

7 >^l ^Efl£] ^^oicjoflAi « <y. #4°1^ c^sKr zL^ti^ jl 

£ 13a ^ £ 13b^ Jl£7> 0m9l ^H^l ^ ^71 nfl<>|ig ^s)- 

2^ ^ 3*>€ ^St 44 iL 0 ^^ S^o]^, 5L 14a ^ £ 14b^r ^fl't 

tfl4 3 s 000m^l ^H^l ^ ^ofl ^7} aflo^ ^ol^ o) 2^>^ ^ 3*}Q 

JS.^, <y-^^r ^4°lc1 -g-*H3 ^#^1^ -g-^ *J°1^°-S ^ 

^ **JMM ^4*1 4^*H ^€ ^£U, ^ i3H 

*\ iS^^ -¥-«y-ol ^s}t}. ZLEU, A>o]c efl^o] j^^Lo)^ oj-^o] ^7><5> 

ZL^JEL, jiH7> Om^l ^ ^ ^ i£7} 3,000m<?l 

3 ^ 3*1tt 7^ £jr)-7} ^ o^Cf. ^ofl, Jl£7> ^O^ofl 4^ A>ol = 

31^4 *112 ^ Bfl^^ ^^fl ^4°l^s] ^JjLofl tg^^r cfs- Jf^H 

A o V 7|t ^<H1 4^ ^4°lcH] Sfl 6 !*!^- JL£7> ^ ^-fofl 

o) 4-g-^>^- ^^7> ^4°1^^ °l^-*>7fl ^-^^ 4-g-*>^ 

^H*1tt 5JO£ Si J7J£ 7 } ^o>^ ^oj-o] ^^>7fl £)C14£ #4°1^ 

7i§>^ ^ 
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<98> -g- 5L^o\] 5L*]& ^353°-M-, ?H Mr^- 

*Hl7> 7}^}t}^ :g-g- ol^fl^- ^Jolcf. ^ 7 1-^ 11 tgo^ 

oldofl o]^, JL5L7} ^o\7]v^5_ ^0)^0) Jf^-ji ^*>7> S^^TiM- 7]<i| ^Tfl 

^^a. je.5}o] ti.o^ ^ofl cfl*}- ^isl^oi %H V £H, ^e^lci^ ^-^-Ji ^*>s «11 
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1] 

#7l t^JE!^ i^*Rr tfl^-g- 7>^1 ^eMc) -g^l; 

#71 -g-SflSl t\^3. Cfl^ofl #71 S-^Sl ^3^1 U ^#ilS. 

#71 1 efl HlM ^ #6fl s.^ ^ , ^- 7l ^ ! g|| afl o] >. ^ 3. w. ^ 

o]^S\JL ^-71^1 -fr<g ^o. ol ^ U wj-^o_ s ^ c^ig efl^^f 

#7l i3L5.^ efl<a^ ^JLS-^-Ei ^-71^1 -fj-°j ^4 sgflg^. ^ 2 w 0 T-^o.s ^7fl <S#£ 

#71 *fll en^mM^ofl oj^fl ^51^ Jf<y ; 

#71 -g-^flSl ^l^^H #71 ^121 Cl^3. *g#^ 

*j|2 efl^Hflol^; 

#71 ^12 efl^Hi #6fl ^2 3^ efl^; ^ 

#71 *V A>ol^ efl o^ z^ofl ^#5]^, #71 -*f<£ ^^-^ °)Z\S)3L # 7 ] 

a}o1j= eflo^^ w>^o.s. <1^^1 «-<y- ^ 3L^;^r ^l^Kr ^ c}^ 

3. = 5+o] U_o] -^71 BflcH^ ^ej-old . 
2] 

i%hi sa°H,. 
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3] 

Xl 2%H1 5a«H-H. 
4] 

5] 

^, ^"71 7fl-=H^ ^ol^ ^1-71 JfL<£ 5L^J^ ^oliLcf ^ 

6] 

Xl l^oHl Si^H, 
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7] 

^7} *u Efl<amioi^2} >s-7i ^ii q$ a\<>}°\ # 7 i a}2 

o]+2\. %7] A}2 <g>$ efl^ #*>£r 7>^m 51* 

8] 

9] 

>S-7l ^ gol^ >£ 7 j JfoJ- ^ ^ojsq- -§-<^ ^ ^lO S ^ C]i 

10] 

3 ^.efoi u.01 ^- 7l aflo^ ^e)-o]Dl. 
11] 

^1 1^1 9l°l*], 
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#7l *}°1^ cH*a *« 0 H1^ #71 ^1 1 Bfl^siM^ ^Hl 

^3 «a=«a- «g# sfl^^-7> ^V^slJi, #71 ^13 ^ 31^-^ #71 A>o]^ efl<^^ 

12] 

*)1 11%H1 ^o^, 

#7l m «9=«g- <§# efl^^ #71 *U ell <a tifl ol^o^ #^^.S.^-Bl #7l *fll 

<8# afl^M ^^>lsf ^tt ^°1S *§#£|fe ^-g- H}^ v]^3. ^E}o]vo) 
^71 hIH^ ^eHcl. 
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